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@ Fire stop.

@ A fire stop (1,30,35,40,50,60,65,66,70,75,80,85 to 90) for
sealing the space between a flue pipe (2) and the periphery of
an opening (3) in a structural member such as a floor {4}
through which the flue pipe passes comprises a collar having
a bore (8) for sealable engagement with the flue pipe (2).
Portion (B) of the outer periphery of the collar tapers in an
axial direction for sealing engagement with periphery of the
opening (3). The collar is formed from two collar segments
(5) which are usually pre-fabricated from a cementitious
material which is seiected so that the density of the material
of the collar is similar to the density of the floor {4). Each
segment (5) extends into the space above the floor {(4). A
heating dissipating fin (10,67,71) extends radially from the
outer periphery of the collar above the opening (3). in the
event of a fire in the flue (2} the collar rises on its taper
maintaining sealing engagement with the periphery of the
opening (3) and dissipating heat into the heat sink formed by
the floor {4) and into the ambient air above the floor.

Croydon Printing Company Lid.
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TITLE: Fire Stop 0116233
DESCRIPTION:

The invention relates to a fire stop for sealing the space
between a conduit, in particular a flue, and the periphery
of an opening in a structural member through which the

conduit passes.

When installing pre-fabricated chimney flues or ducts

of stainless steel, galvanised steel or pre-cast concrete
it is essential to seal the opening through which zhe
chimney flue passes in order to restrict the passage of

flame, smoke and gases in the event of a fire.

One of the methods used where the chimney flue is to be
installed in a :-building constructed of concrete or a
building with concrete slab floors is to first install the
chimney flue in the desired position and cast the floor

around the flue.

One disadvantage of this method is that considerable
accuracy of installation is required as there is no scope
for changing the position of the flue after the floor has
been cast around it. In addition, there is a risk that

the chimney flue will be damaged during subsequent work
operations. Further, the main construction activity is.

disrupted while the chimney flue is installed. Another
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disadvantage is that it is difficult to remove sections
of the installed chimney or flue unit for repair or
replacement. A further disadvantage which is especially
apparent with conduits or flues of steel material is
that because the duct or flue is fixed into position

on heating the expansion of the flue results in buckling
and subsequent rupture of the flue with a consequent

escape of flame and gases.

This invention is directed towards providing a fire stop
wnhich will allow a chimney flue to be installed throucgh
either a concrete floor, ceiling, wall or any structural

member after the completion of all structural building wor:.

Additionally the invention is directed towards providing

a fire stop typically to the following standard ( BS 476:
Part 8 1972 and DIN 4702): "The fire stop when used to seal
a perforation caused by the passage or penetration of a
chimney or duct through a floor or.wall, shall be non-
combustible and shall not collapse or show loss of integrity
due to cracks or openings through which flame or hot gases
could pass, nor shall the mean temperature of the un-
exposed surface of the fire stop or the chimney or duct
increase by more than 140%C above the initial temper-

ature or the temperature of the unexposed surface increase
at any point by 180°C above the initial temperature,

nor shall]l there be any emission of appreciable volumes

of smoke or noxious vapours from the unexposed face of

BAD ORIGINAL



10

20

5 0116233

-—

the romponentiwhen a *ire occurs in either of the
compartments, divided by the wall or floor through which
the chimney or duct will pass. Fire resistance of a
typical construction shall be verified by submitting a
specimen constructed to the same specification to

appropriate test methods".

The invention is characterised in that the fire stop
comprises a collar having a bore for sealable engagement
with the conduit and an outer periphery, portion of the
outer periphery of the collar tapering in an axial direction

for sealing engagement with the periphery of the opening.

One advantage of the invention is that because portion of
the collar tapers in an axial direction it facilitates

sealable engagement with the passageway to prevent the

escape of appreciable volumes of smoke-or noxious vapours:

In one embodiment of the invention the collar is of a cemen-
titious material. Onme advantage ‘of the collar being of a
cementitious material is that it is sufficiently fire

resistant to meet the appropriate standards.

In one embodiment of the invention the density of the
material of the collar is similar to the density of the

material of construction of the structural member through

which the conduit passes.

The advantage of this feature of the invention is that
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because the densities are similar heat transmission
between the collar and the larger mass of the structural

member which forms a heat sink is facilitated.

Preferably the tapered portion of the outer periphery of
the collar corresponds with a complementary tapered

portion of the periphery of the opening.

The advantage of this feature is thatitallows a
particularly good seal to be achieved between the collar
and the opening. In addition it maintains sealing engage-
ment between the collar and the Opeging while allowing
relative movement between the collar and the opening.
This .of particular importance in.the case where the
conduit is of a steel material which expands a relatively
large amount on heating. The complementary tapered portions
allow the collar to rise as the steel expands while

“til1 maintaining the seal between the collar and the
opening thus delaying buckling and subsequent rupture of

the conduit.

Typically the collar is formed from at least two collar

segments for embracing the conduit.

This feature allows the collar to be placed into position
after the conduit has been led through the opening and
facilitates ease of removal of the collar for maintenance

purposes, for example for replacing a section of a conduit,
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Preferably the collar is formed from two collar segments

for ease of construction and ‘handling.

In another embodiment of the invention the collar includes
a heat dissipating fin extending radially from the outer
surface of the collar and located in use=son one side -of -

the opening through the structural member.

The provision of a fin allows a proportion of the heat to be
transferred through the collar to the other side of the
passageway thus cooling down the collar and extending the

time that effective heat transfer takes place:

The heat dissipating fin may extend around substantially
all of the circumference of the collar. This presents

a relatively large area for heat transfer.

Preferably the fin includes a sealing face for bearing
against the surface of the structural member on one side of

the opening on insertion of the collar into the opening.

This feature facilitates ease of installation of the
collar in that it provides a bearing surface between the
structural member and the opening and also provides

a large sealing area between the structural member

and the collar preventing escape of smoke and gases.
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In another embodiment of the invention the collar is formed
with a 1ongitudiﬁa11y extending cut-out groove for
accommodating at least portion of a 1ongitudina11y extending

seam on the conduit and/or a sealing compound.

This groove allows the collar to be easily fitted

around a cdnduit having a longitudinally extending seam

such as a metal flue pipe. In the case where the conduit
does not have a seam or the seam does not fully fill the
grdove it may be filled with an intumescent or fire resistant
sealing compound.

In the case where the collar is formed from two or more
segments the groove may be provided at at least one
longitudinal marginal edge of each segment, and the

grooves are adjacent the segments forming together a chamber
for accommodating portion of the conduit seam and/or a

sealing compound.

In another embodiment of the invention in the case where
the collar is formed from twoor moré segments may be chamfered
over at least portion of their exposed radially extending
marginal edges to accept a sealing compound such as fire
cement. This feature allows the collar to be fitted after
the conduit is installed while allowing the collar segments

to be bonded together for sealing between the segments.

In another embodiment of the invention an axially extending

spiral rib is provided on one of the outer periphery of the
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collar and the pexriphery of the opening and a complemen-
tary shaped groove is provided in the other of the outer

periphery. of the collar and the periphery of the opening.

The complementary rib and groove facilitate axial
5 movement of the collar to maintain a seal and increase

the heat transfer area as the conduit expands on heating.

In a. further embodiment of the invention the collar is

formed with a cut-out portion to accommodate expansion

of the collar on heating.

10 The cut-out portion which may be in the form of a
cinéumferentia1Jy extending' cut-out groove or grooves
facilitates expansion of the collar on heating. De-
formations of the collar may be taken up by the cut-out
po}tion whi]e'still maintaining a sealing engagement

15 with the passageway and conduit. In addition, the grooves
may also give improved surface friction allowing the

collar to rise more easily.

In a further embodiment of the invention the collar s
formed from two segments, each segment being substantially
20 semi-circular in transverse cross-section for inter-

engagement with a conduit and opening of complementary

circular cross-section.

The advantage of this feature is the ease of manufacture
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of the segments and assembly of the segments around
a circular conduit, particularly a flue pipe on insertion

in a tubular passageway.

In a still further embodiment of the invention the collar
5 1is pre-fabricated from a fibre-reinforced cementitious

material.

The advantage of fabricating the collar from a fibre
reinforced cementitious material is that such material is
relatively light-weight, and can be made sufficiently

10 dense to have the required fire resistant properties.
Because the collar is light-weight it can be easily

handled for assembly.

In a further embodiment of the invention the collar pro-
jects through'the opening on both sides of the structural

15 member.

By extending through the opening on both sides a

particularly good seal is achieved.

The invention will be more clearly understood from the
following description thereof given by way of example only

20 with reference to the accompanying drawings in which:

Fig. 1 is a perspective exploded view of a fire stop

according to the invention formed from two segments,
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Fig. 2 is a cross-sectional view showing the fire

stop of Fig. 1 in use,

Fig. 3 is a cross-sectional view showing the position

- of the fire stop during a fire,
Fig. 4 is a graph showing the rise in temperature at
various lcoations on and around the fire stop

under test conditions,

Fig. 5 is a side, partially sectional view showing

the test locations,

Fig. 6 is a plan, partially sectional, view of an

alternative construction of fire stop in use,

Fig. 7 is a perspective view of an alternative

construction of fire stop,

Fig. 8 is a side view on an enlarged scale of

portion of the fire stop of Fig. 7 in use,

Fig. 9 is a cross-sectional view of an alternative

construction of fire stop in use,
Fig. 10 is a side view of another fire stop,

Fig. 11 is a cross-sectional view on the line X1-XI
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in Fig. 10,

Fig. 12 is a side view of another construction of

fire stop,

Fig. 13 is a cross-sectional view on the line XIII-

XIII1 in Fig. 12,

Figs. 14 to 22 are cross-sectional views of various

alternative constructions of fire stop and,

Fig. 23 to 24 are side views of further constructions

of fire stop.

Referring to the drawings and initially to Figs. 1 to 3
thereof there is illustrated a fire stop indicated generally
by the referenée numeral 1 for sealing the space between

a conduit in this case a flue 2 and an opening 3 in a
structural member, in this case a floor 4 through which the
flue 2 passes. In this case the flue 2 and opening 3 are
substantially circular in transverse cross-section aﬁd

the fire stop 1 comprise§ a collar having a bore 8 for
sealable engagement with the flue 2 and an outer periphery
for sealing engagement with the opening 3. In this case

the collar is formed from a pair of collar segments 5

each of which is substantially semi-circular in transverse

cross-section.
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Portion 6 of each collar segment 5 tapers in an axial
direction for sealable engagement with the periphery oben-
ing 3. In this case the periphery of the opening 3 is
formed with a complementary tapered portion 7 for sealable
engagement with the outer periphery of each collar segment.
The complementary tapered portion on each of the passageway
and collar allows a single collar to be used for varying
sizes ofropening in a structural member, ensures sealable
engagement between the collar and opening when heated

and allows the collar to rise on its taper as the flue 2
rises on heating to provide a large area for heat transfer

as will be described in more detail below.

Each collar segment 5 in this case is pre-fabricated from
a cementitious material which is selected so that the den-
sity of the material of the collar is similar to the
density of the material of construction of the floor 4
through which the flue 2 passes. In order to provide the
necessary fire resistant properties the collar is usually
of a cementitious material and is typically of a glass or
stee]l] fibre or other fibre reinforced cementitious material
which is selected to give a dense material having the

required fire resistant properties.

A heat dissipating fin in this case formed from a flange 10
extending around substantially all of the circumference

of each collar segment 5 includes a sealing face 11
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for bearing against the upper surface of the floor on one

side of the opening 3.

Each collar segment 5 is sized so that the bore 8 of

an assembled collar provides a tight fit to the external
diameter of the chimney flue 2. Each segment is of
sufficient depth to substantially fill the space between
flue 2 and opening 3 and extend into the space above the
fioor- 4. The depth-aboverand below the- filoor surface: level
is determined.according. to the standard.required. to. be
met in relation to the size of chimney flue and local

regulations.

During construction of a building an opening is cast or
built into the structural member through which the chimney
flue is to pass, the opening being of sufficient size

to allow adequate clearance for the collar to be press
fitted into position éround the flue 2, when installed,

and to accept the tapared portion of the collar in close
contact. Usually the opening is cast into the floor by ~
using.a suitably sized and shaped bung (not shown) which
typically is pre-fabricated from a mould which mirror images
the tapered portion of the assembled collar. When the
opening has been formed the bung is removed and at a
suitable time, usually when the main construction work has
been completed, the flue 2 is placed into position extending

through the opening 3. On assembly, each collar segment 5
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is placed around the flue 2 above floor level and pushed
down into the passageway until the bearing surface 11

of the flange 10 is in sealing engagement with the upper
surfaee of the floor 4. Each segment 5 is in sealing
engégehént with the opening and provides a positive

lock on the flue 2 acting as a seal and heat sink for
transmission and dispersion of heat away from the flue 2
into the f]éor 4 and finally into the ambient air above

the floor.

It has been found that as the flue 2 heats up due to

fire or excess heat below the floor 4 the flue 2 expands
causing the collar to expand slightly and consequently to
rise on its taper 1ifting the flange 10 clear of the surface
of the floor 4 and providing even greater surface area for the
dissipation of heat into ambient air above the floor. The
position of the collar having risen up the flue a short
distance is illustrated on an exaggerated scale in Fig.3.

It will be noted that primarily because the collar and floor
are of materials which have similar densities the tapered
portion of the collar and passageway are maintained in
sealing contact. It appears that the force exerted

by the flue is taken up by the collar which rises on

the taper to relieve the pressure while still remaining
in~intimaté contact with the periphery of the opening.
Because of this intimate contact not only is sealing
engagement maintained but there is no interruption in the

heat flow from the collar to the floor which forms a heat
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sink for absorbing and dissipating the heat transferred

from the flue through the collar.

Referring to Figs. 4 and 5 in a test on the -fire stop

described above with reference to Figs. 1 to 3 the

rise in temperature around the collar, surrounding

floor and on the flue above was established when

the flue was placed in a test furnace at 900 to

1000°C for 1 hour. Points indicated by reference
numerals 20 to 26 in Fig. 5 show the position of thérmo
couples whose reaction over the test period is
illustrated in Fig. 4. In the standard-test positions:
20, 21, 23 and 25 are fixed and positions 24 and 26 are
randomly placed. It will be noted that the maximum

rise in temperature at the critical points 22, 23 over

1 hour is less than 120° and over the standard 30 minutes

is less than 60°C. The temperature monitored at all points

after one hour was considerably less than the maximum

allowable temperature of 160°cC. showing that the collar

more than adequately meets the requirements of BS 476 Part

8 1972 and DIN 4702 which have been referred to
above. Visual inspection showed that almost no smoke

or fumes escaped pass the collar.
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The invention therefor represents a considerable advance
in that it provides a fire stop which meets the required
standards and allows a chimney flue or indeed any conduit

to be assembled after the main construction work is

complete. In addition it may be relatively easily removed

for maintenance purposes.

Referring to Fig. 6 a fire stop 30 similar to that
illustrated in Figs.. 1 and 2 is illustrated and for clarity
parts similar to those identified with refernece to

Figs. 1 to 3 are assigned the same reference numerals.

In this case each collar segment 5 is. formed with a
longitudinally extending cut-out groove for accommodat-

ing at least portion of a longitudinally extending seam 32

on the flue 2 and/or a sealing compound such as fire cement.
In this case the groove is provided at at least one
Tongitudinal marginal edge of each segment 5 and the grooves
of adjacent segments together form a chamber 31 for
accommodating portion of the seam“and/or‘a sealing compound
such as fire cement. The size of the chamber 31 may be larger
than the flue seam 32 to allow for the retention of a

small quantity of a sealing compound for example-of intumescent
material, 1if required. it wi]]rbe appreciated that metal

flue pipes generally have at least one. such axially extending

Seam.
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Referring to Figs. 7 and 8 there is illustrated an
alternative construction of fire stop indicated generally
by the feference numeral 35. Parts similar to those of the
fire stop described above with reference to Figs 1 to

3 are assigned the same reference numerals. In this case
the radially extending marginal edges of each segment 5
are chamfered at 36 to form a groove 37 for acceptinga sealin
compound such as fire cement 33 or an intumescent material as will be
apparent from Fig. 8.0n assembly the groove 3 formed by

the chamfered portions 36 of the segments 5 are filled with
the fire cement 38 to join the two collar segments and seal
any possible pathway for escape of combustion products

between the meeting faces of the segments.

Referring to Fig. 9 an alternative construction of fire
stop 40 for.use with flues or ducts passing through walls
or other vertfca] structural members is formed from four
substantially semi-circular collar segments 41. Each
segment 41 is similar to that described above with reference
to Figs. 1 to 3 and for clarity 1ike parts are assigned

the same reference numerals. Intﬁiscase however each
segment ‘41 is-of sufficient .depth -to .extend:only-partially,
usually half-way through an opening-in a vertical wall

42 and two collar segments 41 :are-inserted 'from either side

of the wall 42 to fill the complementary shaped opening.
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The tapered portions of each collar segment 41 extend towards
the centre line of the wall for sealing engagement with
the flue 2 which in this case extends horizontally through

the opening.

Referring to Figs. 10 and 11 there is illustrated an
alternative construction of fire stop 50 formed from a
single piece'tollar formed with a helical groove 52 for
interengagement with a complementary rib (not shown)
formed in the periphery of the opening in which thé collar
is mounted. The outer periphery of the collar 51 is
tapered over its full length and has a large surface area
at its uppermost end for dissipation of heat. It will

be noted that because of the large surface area a heat
exchange fin or flange may not be required. The groove 52
on-the colTar 51 and a complementary rib on a periphery
of the opening allow the collar to more easily rise as
the conduit expands, the collar turning around the. axis

of thes flue as it rises.

Referring to Figs. 12 and 13 a fire stop 60 is again
formed from a collar 61 having a spiral rib 62 for inter-
engagement with a complementary groove in the opening

in which the fire stop is mounted. The rib 62 and groove
interact in similar manner to. the finre stop- of Figs. 10
and 11. It will be appreciated that any combination and

configunation of groove and rib may' be emploxed.
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Referring to Figs. 14 and 15 there are illustﬁ3ﬁéﬁEHzﬁi3ons

of ralternativerconstructions of fire sbdps respectively

65 and 66 provided with additional heat exchange fins

67 for improved heat transfer efficiency from the collar
to the ambient air-on .one side-of a-'structural member.

A further alternative construction of fire stop 70

is illustrated in Fig. 16. In this case a fin portion 71
is triangular in transverse cross-section. It will
therefore be appreciated that any number, size, shape
and confiquration of heat exchange fins may be employed.
In particular, it is not essential that the fins

extend circumferentially around the collar indeed in some
cases it may be preferable if each fin were cut radially
into a plurality of smaller fins for even greater heat

transfer efficiency.

Referring to Fig. 17 there is illustrated an alternative
construction of fire stop 75 similar to that described
above with reference to Figs. 1 to 3 but incorporating

a helical groove 76 similar to that.used .in.the fire

stop described above with reference to Figs. 10 and 11.

Referring to Fig. 18 a fire stop 80 again similar to that
described above with reference to Figs. 1 to 3 in this cas
is formed with two circumferentially extending cut-out
grooves 81 on the outer surface of the tapered portion

of the collar to facilitate deformation of the collar at
elevated ‘temperatures while:still ‘maintdining sealing en-

gagement with the tapered portion of the periphery of the
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opening in which it is mounted. The grooves 81 may also give
improved surface friction allowing the collar to rise more

easily, particularly in large installations.

A, already mentioned each collar segment may be tapered
over any desired port%on of its length or indeed over all
its length. Various alternative constructions of fire
stops with different tapered portions are illustrated

in Figs. 19 fo 24 and indicated by the reference numerals
85 to 90 respectively. The tapered portion may extend
from the lower edge of the fire stop as indicated in
Figs. 19, 20, and 24 or may commence any appropriate
distance up from the bottom edge for example approximately
mid-way as illustrated in Figs. 21 and 22 or towards tﬁe
top edge as illustrated in Fig. 23. In all cases the

fire stops may be provided with or without heat exchange

fins.

The tapered portion of each collar may appear as a
straight line in transverse cross-section or any suitable

shape such as the curve shape 91 of the fire stop 90

illustrated in Fig. 24.

Generally the periphery of the opening is formed with a
complementary tapered portion for accommodating the tapered
portion on the collars however it may be possible to obtain
adequate and hence:sealing engagement without the: user of

-

a tapered portion in the passageway. Where a tapered portion
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is used it may extend over substantially all of the
periphery of the opening or over only a short distance or

indeed over any depth of the opening.

The term "cementitious material"” as used in this
specification has the normal meaning applied to it in

the art namely any material which has properties similar
to that‘of conventional concrete. Thus, materials such

as fire brick, stone, gypsum aﬁd conventional cemen-
titious materials with or without fibre-reinforcement

and including or excluding an aggregate are included. The
material of the collar is selected to give the required
fire resistance, sealing and heat dissipation. To assist
in dissipation of heat to the heat sink formed by the

structural member through which the flue passes.

The material of the collar is usually selected to have

a density which corresponds to that of the structural
member in which the collar will be mounted however in

some cases it is envisaged that adequate sealing and heat
dissipation may be achieved without this requirement. In
some cases the:-material may have a higher density than
that of the structural member for improved heat transfer
Thus, the collar could be of a suitably fire resistant

material.

The fire stop may be formed from a one piece collar which

may be pushed over a free end of the conduit as it is
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being assembled. However for ease and installation and -
maintenance perferably the collars are formed from at-least
two or more collar segments. It is envisaged that in some

cases the segments could be interconnected in a manner

suitable to the material of construction used.The segments

may be of any suitable shape and configuration to fit
into a correspondingly shaped opening and sealably engage

with a duct of any desired shape.

The conduit-may be of any suitable material of construction

for example metal or fire cement in the case of chimney

flues: They may be of-any cross-section for example square,
rectangutar or oval-shaped, the collar being shaped

to fill the space between the conduit and the structural
member through which it passes. The conduit need not
necessarily be used for conveying flue gases but may for

example be used for conveying cables and the like.
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CLAIMS

1. A fire stop (1,30,35,40,50,60,65,66,70,75,80,
85 to 90) for sealing the space between a conduit

(2) and the periphery of an opening (3) in a structufa]
member (4) through which the conduit (2) passes, |
characterised in that the fire stop comprises a collar,

having a bore (8) for sealable engagement with the conduit (2)
and an outer periphery portion (6) of the outer ﬁeriphery

of the collar tapering in an axial direction for sealing

engagement with the periphery of the ogpening (3).

2. A fire stop as claimed in claim 1 characterised in that
the collar is of a cementitious material, preferably a

fibre reinforced cementitious mixture.

3. A fire stop as claimed in claim 1 characterised in that
the density.of the material of the collar is substantially
similar tO the density of the material of construction of

the structural member (4) through which the conduit (2)

4. A fire stop as claimed in claim 1,2 or 3 characterised
in that the tapered portion (6) of the outer periphery
of the collar corresponds with a complementary tapered

portion of the periphery of the opening (3).

5. A fire stop as claimed in any of claims 1 to 4

characterised in that the collar is formed from at least
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two, preferably two collar segments (5) for embracing the

conduit (2).

6. A fire stop as claimed in any preceding claim in which
the collar includes a heat dissipating fin (10,67,71)
extending radially from the outer periphery of the collar

and located in use, on one side of the opening (3) through

the structural member (4).

7. A fire stop as claimed in claim 6 in which the

fin (10,67,71) includes a sealing face (11) for bearing
against the surface of the structural member (4) on one

side of the opening (3) on insertion of the collar into the

opening (3).

8. A fire stop as claimed in any of claims 1 to 7 in
which the collar is formed with a longitudinally extend-
ing cut-out groove (31) in the bore for accommodating
at least portion of a longitudinally extending seam (32)

on the conduit (2) and/or a sealing compound.

9. A fire stop as claimed in any of claims 5 to 8

characterised in that the segments (5) are chamfered over

20 at least portion of their exposed radially extending margin-

al edges to form a groove (37) for accepting a sealing

compound (38).

10. A fire stop as claimed in any preceding claim in which
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an axially extending spiral rib (62) is provided on one
of the outer periphery of the collar and the periphery
of the opening and a complementary shaped groove (52)
is provided in the other of the outer periphery of the

collar and the periphery of fhe oﬁening.

11. A fire stop as claimed in any preceding claim in
which the collar projzcts through the opening on both

sides of the structural member.



0116233




/50 mm

“—_Jg—t—“ B

L/7

0116233

L s

[T%T%f,,

& My =
A (I /;I/g



er

LS
‘v

ae

LY

0116233

3/

SALNNINW
o2 Ss o5 14 ay 4 og ST oz Gl ol

ANBIgWY

ST°N
FToN
3 gzoN
S
2
Q
O
0
< JgoN
Ny
-
G,
o
m 2,004} je  eorudny
suansed pdnovowsay] je 25K aumessdwal
0T oN wnLov
[42)

#57

Wi )G 4oh0 DS 2AN1EHRdWRY JO [RD| D[QEMOJIE NAWIXR

oz

Q)

®i

0y

5332930

A0vADLINID



0116233

oy
J4e




0116233




0116233

89

Fig. 23 Fig.24



0116233

7
o7
&7
Fig. 15
7/
/ | 75
- 76
0
e F/g. 17

. A
% % 86 87 88/
77



EPO Form 1503, 03.82

D)

European Patent
Office

EUROPEAN SEARCH REPORT

0116233

Application number

EP 83 30 7962

DOCUMENTS CONSIDERED TO BE RELEVANT
Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Category of relevant passages to claim APPLICATION (int. C1. 3)
) E04B 1/94
X DE-A-2 317 752 (MULLER) 1 F 16 L 5/02
*Claims 1-2; figures 1-2%
A 4,10
X US-A-1 835 155 (HARBERT) - 1
*Page 1, lines 53-70; figures
Z,4%
A 4-7,10
A EP-A-0 039 587 (KENNECOTT) 2
*Page 5, lines 15-30*%
A | FR-A-2 465 041 (GEVERIT) TECHNICAL FIELDS
SEARCHED (int. Cl. 3)
E 04 B
F 16 L
F 28 F
The present search report has been drawn up for all claims
lace of search Date of completion of the search Examiner
'fH% HAGUE 02-04-1984 GOLDSMITH H.
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant it combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background S
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




	bibliography
	description
	claims
	drawings
	search report

